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In This IssueMethylation Puts the Brakes on Pre-miRNAs
PAGE 278
Xhemalce et al. identify a negative regulatory step in the production of miRNAs in
which BCDIN3D, an RNA methyltransferase, modifies the 50 monophosphate end
of miRNA precursors. Dimethylation of the 50 monophosphates impairs their ability
to interact with Dicer, preventing subsequent processing and maturation. Depleting
BCDIN3D in breast cancer cells abolishes their tumorigenic phenotypes, demon-
strating the significance of this regulatory step.Expanded Virome Feeds into SIV Pathology
PAGE 253
Pathologies associated with damage to the intestinal epithelium often arise as
a consequence of HIV infection. Handley et al. report that SIV-infected rhesus
monkeys undergo an expansion and diversification of their enteric virome. The
expanded virome includes novel viruses and can be linked to intestinal inflamma-
tion, implicating this proliferation of viral diversity in the enteropathies observed in
the monkeys and in HIV patients. The microbiome of the infected monkeys is, by
contrast, unaltered.Helicase Spiraling in Control
PAGE 267
DnaB is a bacterial helicase that unwinds the DNA helix ahead of the replication fork. Itsathitphaisarn et al. solve the crystal structure
of the hexameric enzyme with its substrate and find that helicase subunits are arranged in a right-handed spiral staircase, in which
each subunit binds two nucleotides. This structure differs markedly from other known helicase structures and suggests a ‘‘hand-
over-hand’’ translocation mechanism coupled with nucleotide hydrolysis.Virus’s Nefarious Filament
PAGE 304
The oncogenic adenovirus protein E4-ORF3 has been shown to simultaneously inactivate a number of cellular tumor suppressors
such as p53 and PML. Ou et al. show that E4-ORF3 forms a filamentous network in cells. Combining ultrastructural analysis with
the full-length crystal structure of a nonoligomerizing mutant and biochemical assays, the authors demonstrate how the protein
assembles into a multivalent polymer to create binding sites that sequester tumor suppressors.
Programmed Polarity
PAGE 320
Chau et al. combine computational and synthetic biology approaches to understand how cells can achieve spatial organization. They
define minimal network motifs in silico that would generate polar localization patterns and then test the efficacy of these motifs by
engineering networks comprised of chimeric signaling proteins. These simple synthetic networks generate sustained poles of
a specific lipid in yeast and shed light on the cellular organizational principles of polarization.The Hazards of Mitochondrial Mixing
PAGE 333
Sharpley et al. show that, unlike normal mice, which inherit a homogeneous set of
maternal mtDNA, engineered mice that inherit a mixture of two mtDNA variants
show physiological and cognitive deficits. These adverse effects may explain the
persistence of uniparental inheritance of mtDNA in the animal world.
Th17 Cells: A Recipe
PAGE 289
Th17 cells are a type of CD4-expressing T helper cell that differentiate in the
periphery and have critical roles in mucosal defense. Ciofani et al. use an integrated
genome-wide approach to provide regulatory information for key transcription
factors involved in the development of proinflammatory Th17 cells. The authors
produce a validated, predictive network model for Th17 lineage specification, which
may have therapeutic value in devising strategies to manipulate Th17 functions in
the setting of inflammatory disease.Cell 151, October 12, 2012 ª2012 Elsevier Inc. 235
A VEGF Receptor Castaway Is Pulled into the Raft
PAGE 384
Jin et al. show that FLT1, a soluble and truncated VEGF receptor whose role has been
unclear, is required for kidney function. They find that FLT1 is produced by podocytes,
kidney cells that support capillaries in the glomerulus, and controls cell adhesion and
morphology. FLT1 binds to the glycosphingolipid GM3 in lipid rafts, initiating a signaling
pathway that regulates cytoskeletal organization.Optimizing Treatment Choices for AML
PAGE 344
Vo et al. show that how close normal hematopoietic stem cells (HSCs) are to the ‘‘death
threshold’’ compared to leukemia cells, set by the proportions of pro- and antiapoptotic
proteins in each cell type, determines the therapeutic index for chemotherapy. If the
HSCs are more ‘‘primed’’ for apoptosis than the leukemic cells, then the patient will beseverely affected by chemotherapy without curing the cancer, whereas in the opposite scenario, the leukemia is targeted effectively
and the patient recovers well. For patients with highly primed HSCs, bone marrow transplant may be the only effective treatment.
Spirals, Coils, and Helices
PAGE 356
Intraluminal vesicle formation is topologically inverted from ‘‘classical’’ vesicle formation. Henne et al. describe a two-stage process
in which ESCRT-III subunits form flat spirals around cargo, which are then prompted by ESRCT-II to coil into 3D helices, allowing
vesicles to pinch off into the intraluminal space of a multivesicular body.
Ion-ing Out Two-Pore Channel Selectivity
PAGE 372
Two-pore channels (TPCs) reside in intracellular endosomes and lysosomes andwere proposed tomediate calcium release triggered
by the second messenger NAADP. By directly recording TPC currents in mouse endolysosomes, Wang et al. find that TPCs are, in
fact, sodium-selective channels activated by PI(3,5)P2. Furthermore, they find high concentrations of sodium ions and low concen-
trations of potassium in lysosomal lumens. Given that these ions affect membrane curvature and fusion, these findings suggest that
TPCs may regulate fusion of intracellular organelles.
Hedgehog Hotwires Metabolism
PAGE 414
Diabetes, obesity, and cancer share one key etiological feature, namely, altered metabolic state. Teperino et al. identify a new
hedgehog-induced regulatory circuit that rewires cellular metabolismwithinminutes, prompting glucose uptake inmuscle and brown
fat in vivo. Surprisingly, several hedgehog ‘‘antagonists’’ activate the pathway, altering our understanding of hedgehog signaling
while also providing a new therapeutic avenue for metabolic diseases.
Circuit Breaker in SMA
PAGE 427 and PAGE 440
Spinal muscular atrophy (SMA) is a lethal juvenile motor neuron disease caused by reduced expression of the SMN protein. Using
Drosophila SMN mutants, Imlach et al. reveal that SMN acts in motor circuit proprioceptive and interneurons to nonautonomously
rescue defects in motor neurons and muscles. SMN depletion abrogates motor circuit
function, and SMN mutant phenotypes can be rescued by increasing motor network
excitability. Further, Lotti et al. identify a subset of U12 intron-containing genes, including
Stasimon, which are incorrectly spliced when SMN expression is reduced. Stasimon is
required for motor circuit function in both Drosophila and vertebrates. Together, these
findings establish SMA as an RNA splicing disease that disrupts motor circuits.
Uncovering Uncoupling in Brown Fat
PAGE 400
Uncoupling protein 1 (UCP1), a transporter found in the mitochondrial inner membrane of
brown fat, enables the conversion of energy stored in proton gradients into heat rather than
ATP. Fedorenko et al. now show that UCP1 does not transport protons via a classic
channel mechanism. Rather, anionic fatty acids remain associated with UCP1 via hydro-
phobic interactions as they shuttle protons across the membrane through UCP1. The
findings explain how UCP1 functions as a fatty-acid-activated proton carrier.Cell 151, October 12, 2012 ª2012 Elsevier Inc. 237
